Primary leaves of two oat varieties were inoculated with Puccinia coronata Corda and the changes in 32P incorporation into nucleic acid fractions were studied by MAK column chromatography.
Introduction
Substantial amounts of evidence have accumulated implicating nucleic acid metabolism in rustinfected plants6). Biochemical investigations have demonstrated an increase in the total amount of ribonucleic acid (RNA) and alteration of the base composition as influenced by rust infection1, 7, 12, 19, 20) . With regard to qualitative changes in the level of the functional RNA's, Wolf28,29) reported an increased incorporation of 32P into ribosomal RNA (rRNA) in susceptible wheat leaves affected by Puccinia graminis. Heitefuss and Bauer8) found a stimulated synthesis of soluble RNA (sRNA), rRNA, and deoxyribonucleic acid (DNA) in bean leaves infected with Uromyces phaseoli. However, so far no available evidence has been presented for the qualitative difference of RNA's among various rust reactions.
The authors reported in a previous paper25) that the oat leaves inoculated with Puccinia coronata exhibited an increase of 32P incorporation into the RNA fraction for the susceptible and resistant rust The radioactivity was counted in a thin window gas flow counter (Aloka, Model PC-10 E).
Results
In the susceptible leaves, the massing of hyphae for sporulation begins 3 days, and the pseudoparenchymatous layers appear 4 days after inoculation, developing extensive light-green flecking as a visible symptom. The development of uredosori is visible 5 days and the emergence of uredospores begins 6 days after inoculation. The resistant leaves exhibited a hypersensitive reaction. Retardation of the hyphall growth is observed at prehaustorial stage within 20-48hr. Cessation of fungal growth occurs between 48 and 72hr after inoculation. At this time brown watery spots are slightly visible. Detailed explanation for fungal development has been reported in the separate paper17). 1. Incorporation of 32P into RNA fractions sRNA, rRNA, and TB-RNA fractions: Elution profiles typical of nucleic acids and 32P activity for two oat varieties appeared by 4hr-labeling are shown in Fig. 1 . The major 2 peaks of the radioactivity coincide with UV absorbing peaks of sRNA and rRNA, respectively. The counts in the tenaciously bound RNA (TB-RNA) are also demonstrated in the fraction eluting with SLS. Another fraction just ahead of the DNA peak corresponds to DNA-bound RNA3). This fraction was consistently observed, but the radioactivity was not high enough to determine difference between the rusted and healthy leaves. The DNA fraction in both varieties in this study was relatively high when compared with that reported by Masuda14), but the purity of DNA in the tubes 39-50 in Fig. 1 was more than 92% as measured by diphenylamine method. The difference in the concentration between both may be caused by the use of different tissues22). The counts of the tubes 17-28 and 63-80 in Fig. 1 were summed for the sRNA and rRNA fractions, respectively. The ratio of inoculated to uninoculated control for both fractions was evaluated as given in Table 1 . Since the DNA content in the separation curves was very close between inoculated and uninoculated leaves, it was possible to make comparison of the radioactivity on the basis of leaf weight without any correlation. Lack of change in DNA content in the susceptible and resistant reactions during the experimental periods has been reported in the previous paper25).
In the susceptible variety, the inoculated/uninoculated ratio in the sRNA fraction did not increase within 2 to 4 days after inoculation. Thereafter, it increased largely to 185% at 5 days. The ratio in the rRNA fraction was noted to increase slightly at 2 and 3 days and then largely to 170-190% at 4 and 5 days. The labeled TB-RNA began to increase at 3 days and showed about 2 times high value on the following 2 days. Similar trends were also found by calculation based on dry weight. However, when it was evaluated by the specific activity (cpm/OD260), no obvious increase was shown for sRNA and rRNA at any stages of rust development. Table 1 . Inoculated/uninoculated ratio of 32P incorporation into sRNA, rRNA, and TB-RNA fractions after 4hr-labeling a) Figures in a bracket indicate the ratio of specific activity in cpm/OD260.
In the resistant variety, the ratio based on fresh weight increased to similar extent among the sRNA, rRNA, and TB-RNA fractions. A slight increase was already noted 20hr after inoculation. The large increase to 150-210% was observed within 28-48hr. Changes in the specific activity paralleled the counts per leaf weight.
Rapidly labeled RNA: The leaves of Victoria 3 and 4 days after inoculation and Shokan No.1 35hr after inoculation were mainly used. Fig. 2 gives representative MAK profiles with 1hr-labeled indicated that the majority of the labeled materials differed from rRNA. The results indicated that the susceptible reaction increased the 32P incorporation per fresh leaf weight to 170-180%, and the resistant one to 150%. The ratio based on the specific activity also increased to about 130% for both rust reactions. 2. Base composition of labeled RNA's Base composition of the labeled RNA of the tubes 69-72 and 74-78 in Fig. 1 and 2 was analyzed separately; the former was referred to as rRNA fraction and the latter as rapidly labeled RNA fraction. As shown in Table 3 , the susceptible reaction exhibited higher contents in AMP and UMP for rRNA at 3 days, with the consequence that the GC % decreased about 6.7% in the host-parasite complex. At 4 days, AMP increased and GMP decreased in the inoculated leaves resulting in the GC % decrease of 8.8%. In the resistant reaction, on the other hand, the difference in the base ratio of rRNA between the inoculated and uninoculated leaves was slight or negligible. Table 3 . Base composition of 32P-rRNA after 4hr-labeling a) Period after inoculation . Table 4 . Base composition of 32P-RNA in rapidly labeled RNA fraction at various periods of labeling a) Period after inoculation. b) 32P-labeling period. Table 4 shows the base compositions of rapidly labeled RNA fractions from the susceptible as well as resistant leaves at various intervals of labeling. In Victoria, the distribution of radioactivity of 1hr-labeled RNA was similar between the inoculated and uninoculated leaves. The composition in the inoculated Shokan No.1 was relatively higher in UMP than that in the Victoria. In the inoculated leaves of both oat varieties, the GC % similarly approached to that of 32P-rRNA (Table 3) as the period of 32P-feeding was prolonged, probably due to contamination with a newly synthesized rRNA. 
